Data for the viscosity and thennal conductivity of gaseous and liquid propane have been evalu· ated and represented by empirical functions developed in previous work. Tables of values are pre· sented for the range 140·.500 K for pressures to 50 MPa (=500 atm). The vi::;cu!Silit:s an; t;:otimatc:d to have uncertainties of about ± 5%, with corresponding uncertainties of the thermal conductivities of about ± 8%. It is stressed that the data base should be improved. As in our work with other fluids, the anomalous contribution to the thermal conductivity in the vicinity of the critical point i~ included.
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The evaluation and correlation of the experimental data for propane followed closely the procedure described in reference [3] for ethane. The data base for these fluids is similar; several authors report measurements for both fluids. However, as for ethane, the data are not always satisfactory by present day measurement standards. Nevertheless, we thought it worthwhile to present tables for both the viscosity and thermal conductivity over a wide range of experimental conditions with the reservation that the tables will probably have to be revised when more accurate data become available, particularly for the thermal conductivity. Other correlations are in the literature [4] , but they are most often restricted to one of the coefficients andlor cover a limited experimental range. There are also quite large discrepancies between corresponding tabulated values from the various correlated sets.
Since we repeated essentially the procedure of reference [3] , the discussion ·in this p$lpeT is Rhbrpvl$1tprl. Fllrthp.r, we refer to reference [I] for details on our criteria for the critical evaluation of transport data.
Correlating Equations
The correlation for propane was based on the behavior of the transport properties with respect to temperature (T) and density (p) according to the equations "7 (p, T) = "7o(T) + "71 (T) p+ ~"7' (p, T) + ~"7,,«(l, T) (2) :for the Vi5co~ity and thermal conductivity, re~pectively. In these equations, 'Y/o(T) and Ao(T) are the dilute gas values; 7]1 (T) and 1..1 (T) represent first density corrections for the moderately dense gas; while Ar/(p, T) and AA'(p, T) are remainders. The term ' Y/l (T) is given by the empirical expression T) and AAc(p, T), respectively, to account for the known enhancement of the· coefficients in the vicinity of the critical point (although A7]c will be set equal to zero in this work).
The Equation of State
We have argued that the transport properties should be correlated in terms of temperature and density. A thermodynamic equation of state is thus an integral part of the correlation scheme,' The equation of state used for propane w$lg thAt propo,,"eil by C:oorlwin Anrl Tp.porterl in reference [5] .
Data
The following references which reported experimental data were examined: viscosity, references ; and thermal conductivity, references [17, [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] . The literature data were evaluated as far as possible by the same criteda discussed in reference [1] .
As indicated by the form of equations (1) and (2), we find it convenient to consirlpr the rliInte gR~, thp rtp.n!'le gas and liquid, and the critical region separately.
The Dilute Gas
Following our usual procedure, the dilute gas viscosity and thermal conductivity data were fitted by least squares to the expansions
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Ao=GT(l) T-l+ GT(2) T-2/3 +GT(3) T-l/3+GT(4)
respectively. GV(l) ... GV (9) and Gl'(l) GT(9) are empirical coefficients. References for the data selected for the fits are shown in table 1 together with the temperature range and our estimate of the accuracy. Coefficients for equations (7) and (8) [15] . As discussed in reference [1] , there are strong arguments that the data frUIll theet: references are subj ect to a small systematic error, but that .this error can be accounted for. See, also figure 1 of refer-
The fit was weighted slightly to the data of references [18] and [19] . Theoretical points at 150 K and at 1200 K were included in the fit. These theoretical points were obtained from kinetic theory with the m-6-8 potential function (see below) and were considered only to ensure that the function (7) is well behaved outside the data range. One observes the fit is to within ±O.5%. (9) In contrast, the dilute gas thermal conductivity data situation is not very good. The data are often not internally consistent and different data sets differ by up to 8% at corresponding temperatures. We assessed the data to ± 6% accuracy and fitted all the data listed in table 1 giving equal weight to all points. The deviation curve is shown in figure 2 and is self-explanatory.s Table 2 . Dilute Gas Parameters for Equations (7) and (8) . GT c:~, = , 83432Hd2'lE"+ OE.
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The m-6-8 potential is given by the expression
where d = 'ml (1 and r* =r 1 fJ'. The distance parameters (a and r'/lt) and the energy parameter (f), are defined by the relationships if> (r",) = -~ anrl Q>(rr) = 0 y' is :;I pl'ITl'ImptpT which represents inverse-eighth power attraction in the potential. The dilute gas viscosity data were used to obtain m-6·8 parameters via the standard kinetic theory expression for ,/0' Values of the m-6-8 parameters are given in table 3. The potential is used specifically in the study to extend the effective temperature range of the dilute gas data, and to calculate the thermal conductivity in the vicinity of the critical point (section 3.3). 7 .p'ro, dense gas and liquid data were fitted by the method of least squares [1] 
The Dense Gas and liquid
Having values for '1]o(T) and setting A'1]c(p, T) equal t()
to the terms ['l]l(T)p+b.'l]'(p,T)J of equation (1).
References for the data selected are given in table l. Qualitatively, the data seem very reasonable and no serious discrepancies exist between the selected data sets. Equal weight was given to an data, and an accuracy of ± 5% was assigned. The experimental range covered is fairly extensive exce'pt that data for the moderately dense gas (densi-
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TEMPERATURE, K FIGURE 1. Dilute gas viscosity: deviations between experimental data and values from equation (7) . (14) and (16) . Representative deviation curves are shown as figures 3·5. It is seen that these data· points are fitted to within about ± 2 %, which is inside our error estimate for the data themselves. Figure 6 gives the plot of the excess thermal conduc· tivity coefficient, A.A, versus density for some of the data noted in table 1. The excess is defined by AA (p, T) = A(p, T) -Ao(T), i.e., A(p, T), the experimental value, less the corresponding value of the dilute gas.
For the temperature ranges reported (although not in general) a plot of tl.A versus p should be essentially a smooth curve, independent of temperature. This observation is based on the experimental behavior of simple fluids (N z , O 2 , CR.", etc.) [1J. From the plot, therefore, one ohtains an idea of the internal consistency of the data from a particular author, and the differences beLween authors which, in this case, are quite large, even ignoring the scatter of the data around the critical density.
The scatter around the critical density represents points close to the critical temperature. This scatter is of interest since it demonstrates qualitatively the anomalous increase in the thermal conductivity coefficient, AAc, in this region. Propane was one of the first fluids for which this phenomenon was noticed. However, here it is clear that the anom-aly is only crudely represented and these data points were not included in the fit.
As for the viscosity, the contribution Ao(T) was extracted from the selected data which were then fitted to the terms [AdT) p+ ~A' (p, T)] of equation (2) . Slight weight was given to the data of reference [40] . The coefficients for the fit are given in table 4. Sample deviation plots are given in figures 7-9 and one sees that the data are fitted to within the experimental accuracy.
The Critical Region
Following the precedent set in our previous work [1] [2] [3] , we feel confident in neglecting the propane thermal conductivity data in the vicinity of the critical point and estimating ~Ac(p, T) by calculation. This approach has been reinforced recently since we have shuwn that Lh~ calculation procedure can represent the anomaly ~Ac for methane to within about ± 15% extremely close to the critical point (to T-T('=10-3K at the critical isochore r501). The procedure is discussed in Section 3.2 of reference [1] and in reference [51] .
According to reference [51] ,
In equation (11) N is Avogadro's constant,
(op/oP) T (the compressibility), R is a length parameter and M is the molecular weight. R is given by:
+T , (13) where (14) is based on the observation that the asymptotic behavior of various thermodynamic properties can be described in terms of power laws when the critical point is approached along specific paths in the ~T -;;'p plane. For example, the density along the gas and liquid branch of the coexistence -
. To illustrate the influence of the critical point, we have plotted in figure 10 the calculated excess thermal conductivity coefficIent ~A VPT!'I.l1S density at three temperatures; 369.95, 371.0, and 380.0 K. The conductivity in the absence of the anomaly is that from equation (2) [LlAc=O], while LlAc was obtained as' described from equation (11) .
Alternadve calculation of LlAc: alternative for R
It should be remarked that an alternative and more systematic procedure to calculate the length parameter R has been introduced by Sengers [52] . We will not discuss this further here, however, beyond pointing out that the Sen-J. Phys. Chern. Ref. Data, Vol. 8, No. 2, 1979 gers procedure has heen compared with that used here [50] . Numerical differences in R at corresponding temperatures and densities turn out to be small (about l()% or less}. where The concept of two-parameter corresponding states is seniLle ill thi~ context ~ince it implie~ that the critical behavior of fluids is not too dependent on the nature of the fluid. Figure 11 shows the excess thermal conductivity of propane (solid line) at 369.9 K plotted versus the reduced density pi pc. The points were obtained from equation (17) with methane as the reference substance. The agreement is ± 15% or better, which is excellent in this context.
Viscosity
It is known that the viscosity also displays anomalous behavior in the critical region, but that this anomaly is much less pronounced than its counterpart for the thermal conductivity. As in our previous work, this is not considered in the correlation. 
Tables of Values
The viscosity and thermal conductivity coefficients of propane have been calculated for 140-500 K for pressures IIp to 50 MPa (:=:500 atm). Tabular values are presented as tables 5 and 6. We ensured that an entry in the table would not require an extrapolation much beyond the range of data. Gaps in the tables indicate that the poT points correspond to densities exceeding 0.71 g/cm 3 , the upper density limit for the data. for temperatures less than 300 K, or 
Uncertainty of the Tables
The uncertainty of the tabulated values can be judged from our estimate of accuracy of the input data, and the deviation plots, figures 1-5, 6-8. We attempted to evaluate the data using the criteria of reference [1] but this was not always possible: lack of experimental details was the principal drawback. In short, an estimate of uncertainty of the tables has to be somewhat subjective in that it is influenoed by our experienoe of evaluating similar data for fluids which have a better data base. Overall, we judge the viscosity coefficient to have an uncertainty of ± 5%, and the thermal conductivity to have an uncertainty of ± 8%.
In the critical region, this latter estimate should be increased to ± 15%.
s. Conclusion
As in our previous work, a general empirical equation has been used to represent the viscosity and thermal conductivity coefficients of propane from the dilute gas to the dense liquid. Tables of calculated values are presented.
As pointed out in the Introduction, the tables have to be considered somewhat tentative since the data base from which they were constructed could be improved. To repeat the remark made with respect to ethane [3] , it would be helpful if the more recent experimental techniques devised to measure the transport coefficients could be applied to propane. It would be especially useful to have reliable viscosity data for the dilute gas outside the range reported here. Viscosity data for the moderately dense gas are also scarce. 6 . Acknowledgments 
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